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Abstract of the Disclosur<t 

A biocida} fabric in which a pattern of clusters of 
biocidal beads are adhered between an air pervi .us substrate 
and a cover which »ay be gas inpervious, water-vapor pervious 
5 or gas pervious. In the method and appratus for naXing the 
fabric, a pattern of hot i^ylt adhesive is applied to the 
substrate and beads of biocidal naterial are sprinkled over 
the adhesive, after which the excess beads are renoved. The 
sa&e pattern of adhesive is applied to the cover and the cover 
10 adhesive is brought into contact with the beads on the 
substrate to cot&plete the fabric. 
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Tltile of tihft Tnventilon 

lAHINATED BIOCIDAL FABRIC 
AND METHOD AND APPARATUS FOR MAKING THE SAME 

Field cf the Invent? on 

Th« invention is in the field of biocidal vaterials 
and, sore particularly « relates to a laainated biocidal fabric 
of general use. 

Rack^oimd of the Invention 

There are known in the prior art various biocidal 
naterials. Various attes^its have been loade in the prior art 
to incorporate these materials in nedical devices, such as 
sponges, gloves, pads and the like. Other attempts have been 
laade In the prior art to incorporate biocidal laaterials ir 
substrates which cen be foraed into itedical appliances* 

imile the efforts in the prior art to form biocidal 
material vhich is capable of being formed into nedical devices 
have been more or less successful, they have not resulted in 
production of a biocidal fabric vhich is versatile as is 
desired. 

ffAKimif nr ^« invention 

One object of our invention is to provide &n 
improved biocidal fabric. 

Another object of our invention is to provide a 
biocidal fabric vhich is useful as a general industrial cloth 
in the bioMdical food and phara&ceutical industries. 

A further oi>ject of our invention is to provide a 
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sethod of naking an iiaproved biocidal fabric. 

A still further object of our invention is to 
provide apparatus for naking an improved biocidal fabric. 

Another object of our invention is to provic'i a 
5 biocidal fabric which is useful in the protection of vorkers 
in biohazardous zones* 

Yet another object of our invention is to provide a 
biocidal iabric which is useful in the contamination control 
of biosensitive products. 
10 Other and further objects ot our invention will 

appear from the following description. 

Brief Description of the Drawin<ys 

In the accompanying drawings to which reference is 
made in the instant specification and which are to be read in 
15 conjunction therewith and in %fhich like reference numerals are 
used to indicate like parts in the various views: 

FIG. 1 is a perspective view of our laminated 
biocidal fabric with the layers separated more clearly to 
illustrate the nature of the fabric* 
20 FIG. 2 is a sCfOtional view of the fabric illustrated 

in FIG* 1 drawn on an enlarged scale. 

FIG. 3 is a side elevation of the apparatus employed 
in making our laminated biocidal fabric in the initial stage 
of the process. 

2T; 7IG. 4 is a side elevation of the apparatus 
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illustrated in FIG. 2 showing the final stages in the process 
of itaking our laninated biocidal fabric. 

FIG. 5 is a perspective view of the hot »el^ 
adhesive applying system of the apparatus shown in FIGS. 2 and 
5 3. 

FIG. 6 is a perspective view illustrating the 
details of the bead applying device of the apparatus shown in 
FIGS. 2 and 3. 

FIG. 7 is a perspective view of the fabric agitating 
10 device of the apparatus illustrated in FIGS. 2 and 3. 

FIG. 8 is a plan view of one pattern of hot v&lt 
adhesive we may enploy in our laninated biocidal fabric. 

FIG. 9 is a plan view of an alternate fora of 
adhesive pattern which we may smploy in our laminateci biocidal 
15 fabric. 

FIG. 10 is a plan view of a further form of adhesive 
pattern we »ay enploy in our biocidal fabric. 

FIG. 11 is a plan viei? of yet another fosnn of 
adhesive pattern which we say eaqploy in our laninated biocidal 
20 fabric. 

Description of the Pref ern^d Beliodiittcnt 

Referring now to FIGS • 1 and 2 , our laninated 
biocidal fabric indicated generally by the reference ti&aracter 
10 includes a substrate 12 wbich nay, for exanple, be a 
25 polyester trico knit. The fabric 10 includes an intenediate 
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layer 14 containing biocidal material to be described store 
fully hereinbelow« A cover fabric which Bay for exaaple be a 
nelt blown coa«.ial polyaaide/polyester non-woven fabric 
conpletes the aaseably 10. 
5 As can best be seen by reference to PIC. 2, the 

Intenodiate layer 14 includes a plurality of dots 18 of hot 
Belt adhesive which nay for example be a reactive polyurethane 
hot Mlt adhesive applied to the surface of substrate 12 in a 
predetentined pattern of dots 18. For GJcaaple, the dots 18 

10 nay for» a sinusoidal pattern as illustrated in FIG. 8. 
Alternatively, they »ay be diamond shaped groups of dots 18 as 
shown in FIG. J. Still further, the group of dots 18 »ay form 
xig-zag patterns an illustrated in FIG. 10 or »ay fom 
circles, each of which includes a group of dots 18 as 

15 illustrated in FIG. 11 « 

As will be described sore fully hereinbelow, we 
apply a plurality of biocidal beads 20 to the adhesive 18. 
After apply iiig the beads 20, we apply a pattern of dots 22 of 
the hot Belt adhesive to the cover fabric 16 and then bring 

20 the adhesive on the ^ver fabric 16 into contact with the 
beads 20 of the intermediate layer 14. The result is the 
fabric shown in FIG. 1 in which the intenaediate layer 
includes a plurality of clusters 24 of biocidal beads 20. It 
will be appreciated that care should be taken that the pattern 

25 of adhesive on the covfur layer 16 registers with the pattern 
of beads on the substrate 12. 

As the biocidal material of our lazainated biocidal 
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fabric, w« raploy blocidal resin baads of the type described 
in Xntemational Application Serial Ko, PCT/CA93/0037e filed 
15 September 1933 (Publication WO94/06^96). For certain 
applications both the substrate 12 and the cover fabric 16 are 
5 air peneable. For Mdical applications such as protective 
clothing or bandages, ve Bay use a gas-tight film for the 
cover 16. Such a structure vould be suitable where sterile 
conditions are to be saintained inside a bandage, for exasiple. 
Alternatively, the cover 16 aay be of water-vapor pe»eeble 

10 naterlal such as GORE-TEX, which is the registered trademark 
of W.L, Gore ft Associates, Inc. of Mevark, Delaware for such 
fabrics. In all cases the substrate 12, which is the layer 
next to the skin, in such cases is gas-peneable. In order tu> 
preserve the air penaeability of the laninated fabric assembly 

15 and to maximise the effect of the biocidal beads, typically we 
cover only 30 to 32% of the area of the substrate wi«i 
adhesive. While we could cover as much as 80% of th.e area, at 
that point you begin to lose control of the adhesive and the 
areas of adhesive start to merge in such a way es 

20 deleteriously to affect the perseability of at least the 
substrate 12 of the overall fabric. 

Hore specifically, the beads wo employ are f orMd of 
a resin which Is a polypropylene polymer along whose molecular 
chain links are quaternary ammonium ion moeites, the charge of 

25 which is counterbalanced by polylodide ions in immediate 
proximity. Khen cellular entities such as ):>acteria, viruses, 
fungii, cellular cysts, cellular bodies/body fluia components 
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(red blood cells, platelets, etc.) encounter this resin, they 
ere preferentially attracted to the charged ion site« on the 
polymer »atrix. Once bindiny to these 'sites, a reduction- 
oxidation reaction occurs vhereby nolecular iodine is esitted 
in unit surges. The caitted iodine attaclts the cellular 
Membrane, oxidisies it to cellular fragments (kills the cell), 
and becomes harmless iodide ions as a result. 

While ve prefer to use hot melt adheaives, the beads 
20 are thermoplastic so that you cannot apply th«i in a high 
heat environment. in our apparatus, to be described 
hereinbelow, the substrate to which the hot melted nlhesive is 
applied moves through the apparatus at about tvo meters per 
minute. It could move through at a speed in the range of two 
to ten meters per minute, in any event, by the tias th« beads 
are applied, which is about thirty seconds after the 
application of the adhesive, the adhesive is tacky and not so 
hot as would melt the beads. 

One form of our fabric 10 is of the order of one to 
two millimeters thick, air permeable at ambient nm-forced 
flow rates of the order of ceters per hour and It retains 
flexibility for ease of use in garments, face sMelds, 
bane .ges, blankets and the like, while maximizing the biocidal 
capacity of the beads 20. 

Referring now to FIGS. 3 to 7, in the apfaratus on 
which we practice our method of fonaing a laminated biocidal 
fabric, a roll 26 of the substrate 12 is supported on a stand 
and fed past guide rollers 28, 30, 32, 34, 36 and 38 to the 
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nip between bacXing roll 40 and an eaboraed patterning roll 
42. As can best be seen by reference to FIG. 5, the oixwsad 
patterned roll 42 has a surface provided with a plurality of 
dots arranged in a pattern or in groups corresponding to the 
5 pattern of adhesive to be applied to tho substrate 12. An 
adhesive supply 44 feeds hot »elt adhesive to the roll 42 
%^ich is heated by a heater 44* The roll 42 rotattes in a 
direction to apply the adhesive to the surface of fabric 12 in 
the predeteriained pattern. A blade 50 associated with the 
10 roller 40 is adapted to remove excess adhesive from the roll. 

After leaving the nip between the rolls 40 and 42, 
the substrate passes over a. train of rollers 52 and below a 
hopper 54 adapted to contain a supply of the biocidal ba«ds 
20. As can best be seen by reference to FIG. 6, a distributor 
15 roller 56 associated with the hopper 54 is providedt with a 

plurality of pockats 58 so that the boads are evenly 
distributed across the surface of the substrate 12. 

After leaving the bead applying ctatd^cat, the 
substrate 12 is inverted by an Inverting roller 60 catd pa»es 
20 by an agitator roller 62 provided with a blade 63 vhi<di« as 
the roll 62 rotates, beats against the substrate 12 xo casase 
excess beads in the area of the substrate surface not provided 
with adhesive to fall off the substrate to be collected in a 
trough 54 f or&ing part of a vacuus system for collecting the 
25 excess beads and returning then to the hopper 54. 

The substrate 12 travels fren the agita[tor 62 to 
bring the bead carrying surfaces thereof into proxiBcity with a 
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cooling roll 66 which causes the heat nelted adhesive to set. 
After the adhesive has set, the substrato travels around guide 
rollers 68, 70 and 72 to a windup roll 74 which for»s a roll 
of the substrate bead side out. 

After the biocidal beads have been applied to the 
surface of the substrate 12, in order to complete the fabric 
tlie roll 74 is positioned adjacent th^ apparatus and the 
substrate 12 is trained around guide rollers 76, 78, SO, 82 
and 84 and is directed to the nip between a pressure roll 86 
and the backing roll 40. At the sane tine a roll 88 of the 
cover fabric is placed on an unwind stand 90 and is directed 
to the nip between the applicator roller 42 and the backing 
roller 40. In this way, a pattern of adhesive dots sinilar to 
that which was applied to the substrate 12 is applied to the 
cover 16. After the adhesive have been applied to the cover 
in the Banner described, the cover fabric is passed into the 
nip between rollers C6 and 40 to bring the adhesive imttem on 
the cover into engagesent with the clusters of beads on the 
surface of the substrate 12. When that has been done, the 
cover fabric is adhered to the beads and the asseably of the 
substrate 12, the beads and the cover 16 is passed around 
roller 60 and around cooling roller 66 and past guide rollers 
70 and 72 to a roll 90 driven by a suitable takeup to fora a 
coil of the finish^ product. As has been pointed out 
hereinabove, care should be taken that the pattern of adhesive 
on the cover 16 registers with the pattern of beads as the 
cover is brought into proxiwity with the beads. 
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It will be Men that we have accoBplished the 
objects of our invention. Me have provided a biocidal fabric 
vhich la useful a. a general industrial cloth in the 
biomedical food and pharwceutical industries. Our biocidal 
fabric is useful in the protection of workers in biohaaardous 
.ones and in the continuation control of biosensitive 
products. «e have provided a -ethod ct and apparatus for 
Baking our biocidal fabric. 

It will be understood that certain features and 
subconbinations are of utility and «y be enploycd without 
reference to other features and 8Ubcort,inatio«8. This is 
contemplated by and is within the scope of our claims. It is 
further obvious that various changes »ay be made in details 
within the scope of our claims without departi,:g from the 
spirit of our invention. It is therefore to be understood 
that our invention i. not to be limited to the specific 
d<?taiX8 sbown and described. 

Having thus described our intention, vhat we claiw 
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1. A biocidal fabric Including im cosbinatJ^on 
a eubsteate, 

a diBcontinuous intermediate lay-or of beads of 

biocidal »terial« 

and an upper layer of Bsterial* 

2. A biocidal fabric as in claim X incloding a hot 
melt adhesive for adhering said beads to said stAastrate and to 
said upper layer, 

3. A biodical fabric as in claim 1 in ^rtxich said 

upper layer is gas tight, 

4. A biocidal fabric as in claim 1 in which said 
upper layer is water-vapor permeable. 

5. A biocidal fabric as in claim X in vhich said 
upper layer is gas-pera^izMe. 

6. A biocidal fabric ns in claim 5 in which said 
substrate material is a Knit fabric. 

7. A biocidal fabric as ii: claim « in %rtiich said 
substrate material is a polyester. 

8. A biocidal fabric as in c.aim l in which said 
upper layer is a nonwovon fabric. 

9. A biocidal fabric as in cleim 8 in which said 
upper layer is a meltblown nonwoven fabric- 

10. A biocidal fabric as in claim 9 in which said 
upper layer is a meltblo%m polyinide/polycster nonwcrven 
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fabric* 

11. A biocidal fabric including in coabination a 
substrate of air pervious material, an upper layer and an 
intermediate layer coaprising a pattern of deposits of 
biocidal beads and hot »elt adhesive for adhering said 
deposits to said substrate and to said upper layer. 

12. A biocidal fabric as in clain 11 in which said 
substrate is a polyester knit fabric. 

13. A biocidal fabric as in claim 12 in which said 
•jpper layer is a »eltblown polyialde/poly ester nonwoven 
fabric. 

14. A biocidal fabric as in clain 11 in which said 
upper layer is a tteltblown polyimide/polyester nonwoven 
fabric. 

15. A Bethod of fcming a biocidal fabric assenbly 
including the steps of applying a first layer of a pattern of 
an adhesive to a gas-perseable substrate, applying beads of 
biocidal material to said pattern of adhesive, applying a 
second layer of adhesive to said beads of biocidal material 
and applying a cover to said second layer of adhesive. 

16. A method as in claim 15 in which said adhesive 
is a hot melt adhesive. 

17. A method as in claim 16 in which said first 
layer of adhesive applying step includes advancing said 
substrate one surface up past a hot »«lt adhesive allying 
station whereby said first layer of adhesive is applied to 
said one surface, said method including the steps of inverting 
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said substrate atter said beads are applied to said first 
layer of adhesive and agitating said substrate to renove 
excess beads f ro» said one surface to leave a pattern of 
biocidal beads on said one surface. 

18 • A Bethod as in claiia 17 including the steps of 
cooling said hot welt adhesive axid forming said svibstrate into 
a roll. 

19. A aethod as in claiw 17 in which said second 
layer applying step comprises the steps of advancing said 
substrate said one surface up a second time past said hot melt 
adhesive applying station, applying hot »elt aOhesive to said 
pattern of biocidal beads, and applying t Id cover to the 
adhesive on said pattern of biocidal beads. 

20. Apparatus for producing a biocidal fabric 
assembly including in combination 

means for applying a pattern of hot melt a^Siesive to 
material passix^ thereby, 

means for conveying a substrate of air pervious 
material past said adhesive applying means to cause a pattern 
of said hot molt adhesive to be deposited on said s;ibstrate, 

and sieane fcr applying beads of biocidal material to 
said pattern of adhesive carried by said substrate. 

21. Apparatus as in claim 20 in which said adhesive 
applying means comprises embossed patterned roller and means 
for applying hot melt adhesive to said roller. 

22. Apparatus as in claim 20 in which bead applying 
means comprises means for applying an excess of beads to said 
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pattern of adhesive, Keans for in^rertistg »«id fabric and Mans 
for agitating said fabric to roMove the excess of said beads. 

23. Apparatus as in claim 20 iii \ftiittk said adhesive 
applying neans comprises an embossed patterned roller and 
means for applying hot melt adhesive to said roller and in 
which said bead applying means cosiprises means for applying an 
excess of beads to said pattern of adhesive, mesns for 
inverting said fabric and means for agitating said fabric to 
remove the e:ccess of said beads, 

24. Apparatus as in claim 23 including means for 
cooling said adhesive. 
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FIG. 7 
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